Long-term and low-dose malathion exposure causes cognitive impairment in adult mice: evidence of hippocampal mitochondrial dysfunction, astrogliosis and apoptotic events.
The organophosphorus (OP) pesticide malathion is a neurotoxic compound whose acute toxicity is primarily caused by the inhibition of acetylcholinesterase (AChE), leading to cholinergic syndrome-related symptoms. Some lines of evidence indicate that long-term exposure to low levels of OP may produce neuropsychiatric and/or neurobehavioral signs that do not necessarily involve the AChE inhibition. This study evaluated the effects of a repeated (15-day period) and low-dose malathion exposure on spatial memory and discrimination (object location task), as well as on biochemical parameters in the hippocampus of mice [AChE and mitochondrial chain complexes activities; levels of proapoptotic proteins (Bax and Bak) and cholinergic neuronal and astroglial markers (ChAT and GFAP, respectively)]. Malathion treatments (30 and 100 mg/kg, s.c.) did not affect the body weight of animals and caused no evident signs of cholinergic toxicity throughout the treatment, although the highest dose (100 mg/kg) was associated with inhibition of AChE activity. Malathion-exposed animals showed a significant impairment on spatial memory and discrimination, which was correlated with a decrease in the mitochondrial complex I activity in the hippocampus. Moreover, malathion increased the levels of proapoptotic proteins and induced astroglial activation. The results show that long-term malathion exposure, at a dose that does not affect hippocampal AChE activity (30 mg/kg), caused impaired spatial memory and discrimination in mice that was related to hippocampal mitochondrial dysfunctional, astrogliosis and apoptosis. When extrapolated to humans, such results shed light on noncholinergic mechanisms likely related to the neurobehavioral and cognitive deficits observed in individuals chronically exposed to this pesticide.